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(57) Abstract: Internal combustion engine, 
with cylinders' body (1) being an individual 
component, separate from the crankshaft 
base (29), thus enabling it to move and the 
cylinder head (3) of which features a common 
induction -exhaust valve (4) per cylinder, 
driven by a cam (5), and two secondary 
auxiliary valves (7), (8), or alternatively (19), 
(20) per cylinder, for the assistance the main 
valve during the induction and exhaust strokes. 
Each engine cylinder (1) has a port (26), 
at a specified height, where a displacement 
variation valve (25), and alternatively (27), is 
mounted, through which a controllable amount 
of air escapes, during compression as well 
as when a displacement variation is desired. 
With the common induction-exhaust valve (4), 
the compression ratio can be increased to high 
levels, since this valve is sufficiently cooled, 
thus preventing the occurrence of self-igniuon. 
With the displacement variation valve, the 
engine's displacement and, consequently, its 
fuel consumption and emission level can be 
reduced, when desired. With the upward and 
downward movement of the cylinders' body, 
the combustion area is increased and decreased 
respectively, and therefore, the combustion 
ratio is altered, regardless of the displacement. 
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VARIABLE DISPLACEMENT AND VARIABLE COMPRESSION RATIO 
INTERNAL COMBUSTION ENGINE, POWERED BY ALTERNATIVE FUEL 

The invention refers to a high efficiency, low fuel consumption and low 
5 emission level internal combustion engine, which can be powered by alternative 
fuels. 

Internal combustion engines are used in a wide range of applications 
concerning the powering of cars, boats, motorbikes, generations, light aircraft and 
other mechanical applications. 
10 Efforts for the improvement of engines have been continuous the target 

being an increase of their output power while at the same time, reducing their fuel 
consumption and emission levels. 

Until today the increase in compression ratio in engines is reduced, due to 
the formation of overheated points, especially on the exhaust valve heads, 
1 5 resulting in a simultaneous reduction of the engine output power. 

When idling, these engines operate using their entire displacement, leading 
to high fuel consumption and a high emissions level. 

In order to increase their output power manufacturers use multi-valve 
cylinder heads for their engines, thus incurring high construction costs. 

In this invention the internal combustion engine has one main valve per 
cylinder-which is used for both the induction and the exhaust stroke. This valve is 
sufficiently cooled during the induction stroke, thus developing a high compression 
ratio. There are also two secondary valves, which assist the main valve during the 
25 induction and exhaust strokes and a displacement variation valve. Moreover, the 
cylinders 1 body is separated from the crankshaft base, therefore, providing the 
possibility of altering the compression ratio. 

The invention has many advantages: 
By using one common induction-exhaust valve, the compression ratio can 
30 be increased too much higher levels than those achieved so far, since no self- 
ignition can occur during the induction stroke due to the fact that the valve is 
sufficiently cooled. 

With the displacement variation valve, the engine, when idling - especially 
in the case of cars moving in cities where traffic congestion is constant - can 
35 reduce its displacement up to 50%, consequently reducing fuel consumption, up to 
50%, as well as reducing pollutant emissions. 

This engine doesn't require multi-valve cylinder heads, since the common 
induction-exhaust valve has the maximum constructional permitted cross-section, 
leading to a better air or mixture induction and a better exhaustion of fumes. 
40 Due the variable compression ratio it can achieve, the engine can also be 

powered by fuels or fuel mixtures of different types, requiring higher compression 
rations, such as alcohol, diesel and other fuels. 

This engine, when operating as a petrol engine with a compression ratio of 
approximately 15:1, can output more than twice the power of a common naturally 
45 aspirated engine of the same displacement or, alternatively, this engine requires 
half as much displacement and fuel as a common naturally aspirated engine, in 
order to output the same amount of power. 

The engine's operation, during idling, is smooth and almost vibration-free. 
Depending on the power requirements of the vehicle in which it is installed 
50 as well as on the fuel being used, this engine can alter its displacement, its 
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compression ratio or even both in order to achieve better performance, fuel 
economy and lower emission levels. 

This invention, oan be fully understood through the following detailed 
5 description in Ration ^^*7SL of a part of the engine including 

strokes_ secondary auxiliary valve (7) connecting 

mechan s 9 m which inc udes a connecting rod (14), which is articulated via the p.n 
he aTm (12) with the rigidly attached axle (16) to wh.ch the valve (7 is 
connected The upper forked end of the connecting rod (14) is connected with the 
Smshaft (6 cam (11 ) and is secured via a steel strip (1 5) into the holes (18> 
camshaft (6) ca m va)ve connecting me chan.sm shown n 

20 Fig 2 The connecting mechanism of valve (8) is the same as that of valve (7), but 
\ c mo. .ntPd at an anale of 1 80 degrees in relation to Fig.2 and Fig.3. 

' t,Sm Fig 4 shows a 9 vertical perspective section of an alternative type .tor "th. 

secondary auxiliary valves (19) and (20), together with the common mduct.on- 
25 exhaust valve (4) h valve together with its 

components as we! as a part of the strip (24), used for the j retent.on and 

Smoression of the return spring of the valve, in a certain variant of he engine, 
compression of the ^ ^ ^ movement rf d ^ 

30 Fig. 7 shows a vertical perspective section of one of the cylinders, wh.ch 

features a port (26) and a rotary valve. 

Fia 8 is the side view of a section of the rotary valve. 
Fig 9 shows a vertical perspective section of one of the cylinders, wh.ch 
features a oort (26) and a solenoid valve (27). 
35 Fig P 1 0 shows a vertical perspective section of the cylinders body (1 ), the 

crankshaft base (29), the guides (30), the bottle (31 ) and the piston (32). 

in this invention, the engine's cylinder head &J?^±™^ 
inrinrtion-exhaust valve (4) per cylinder, via which all four strokes are 
40 aSKd two secondary auxiliary valves (7) and (8) for the .nduction and 

6XhaU Thtopening of the common induction-exhaust valve (4), which is mounted 
on a detachable part of the cylinder head (9), is carried out by a special cam (5) 
so that ItTsTrU iated just at the beginning of the exhaust stroke, the valve remains 
45 oven during ^ the exhaust stroke and the induction stroke, and the closure of the 
valve comoleted at the end of the induction stroke. In another case, the cam (5) .s 
SSSSSt^ a way that, during the overlap of the strokes, the common 
induction-exhaust valve's opening width can be reduced. 



BNSDOCID: <WO 021031 74A1 J _> 



WO 02/103174 



PCT/GR02/00034 



Durinq the compression and the combustion-expansion strokes the 
common induction-exhaust valve (4) remains dosed, exactly as ,n conventual 4- 

3 S^^^»S-^ K^l the a 9 rm (12) of the axle (16) 

S^^^^™ Inin. of a stee. strip (15). into the > holes (18) This 
5 steel s"rip helps to slightly draw the secondary aux.liary valves (7 and (8) during 
the* closure " and therefore, close tightly. Alternatively, the connecting rod (1 4) can 

bea X e ™XtrV^\*e secondary auxiliaries valves (19) and (20) are 
mushroom shaped wfh heir heads inverted in comparison w.th conventional 

■o halves Ts shown in Fig. 4. Purely for mounting purposes, these valves are 
valves as snown m y fastened to the cyltnder head (3). 

mounted onto very wide P«s^. conventional method used so far. 

rSS-"d ( y 20) are drawn open via appropriate^ 
Constructed ^cker arms (22) as shown in Fig. 6 the .nged o rk of which (23) 
nulls the cud (21) of the secondary auxiliary valves (19) and (20). 

>5 pulls tn ^Pj c 2 ^ d 0 ary auxi|jary va ^ es can be of any type, such as rotary valves or 

check valves. secondary auxiliary valves (7) and (8), and alternatively 

(19) and (20 y ) are timed and operate in exactly the same way as the induction , and 
.0 exha^valves of conventional 4-stroke engines. Thus, a single pipe leading to he 
30 tf^TtZw-exteusl valve (4) is created during the inducbon stroke and the 

^^^C^^o^l^ (4) -d the second 

35 ^7n^ - 
secondary ^auxnfaVva ves (7), (8) and alternatively (19). (20). can be driven by an 
S ^ hvdraSc system as has been described and analyzed in an application 
submHtod^to Property Organization (O.B.I). under the number 

2001 01 °0 2 ^ s insta „ several common induction-exhaust valves (4) for the 

induction and exhaust strokes, on each cylinder. In this case through electro- 
hydrate actuation, the valves can operate 1.2.3,4... depending on the load and 

the engine speed rate. « rtl i rtW e- 
The variation of displacement is achieved as follows. 

45 Each cynnder has a port (26). which is fully uncovered when the piston , (2) 

is at the bottom dead centre. At the beginning of the compression stroke due to 
nJ Piston movement, an amount of air is expelled through the port : (26 he 
oDen^nqwidTh of which is specified to be at an appropriate height, according to the 
nf^?t^ke and the minimum displacement required for the engine's operat on. 

50 passTng through S» port is regulated by a variable timing rotary 
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valve (25) which controls the port opening, as shown in Fig. 7. The rotary valve is 
a tube which features the same number of openings as the number of the engine 
cylinders Each of these openings coincides with the port (26) of each cylinder, at 
appropriate intervals, and it is driven by the crankshaft, exactly in the same way 
5 the camshaft is driven and with the same transmission ratio. In another variant, the 
port can be controlled by means of a solenoid valve (27), via a computer which 
measures the angle and the speed of the crankshaft through sensors and alters 

the valve timing accordingly. 

In any case, during the engine's idling, the maximum amount of exhaust air 
10 - i.e. the minimum 'displacement - occurs, resulting in low fuel consumption, a low 
level of emissions and a perfectly smooth running of the engine. 

The location of the displacement variation valve on the side of the cylinder, 
was selected so as not to subject in any strain when the engine is operating at its 
fully efficiency. Alternatively, the valve is installed on the cylinder head, and the 
15 valve movement is performed: electro-magnetically under computer control, via a 
camshaft with a variable timing system or even electro-hydraulically. The 
advantage of installing the displacement variation valve on the cylinder head lies in 
the fact that during the displacement variation, we can obtain hot air exhaust. In 
the case of electro-hydraulic valve actuation, the displacement variation can take 
20 place with the existing valves, without using the displacement variation valve, 
when during the compression stroke and for a specified part of the piston stroke, 
the main valve (4) and either of the secondary auxiliary valves remain open. 

In this engine, the cylinders' body (1) is an individual part, separated from 
the crankshaft base (29). This feature enables the vertical movement of the 
25 cylinders body in relation to the crankshaft base, increasing and decreasing the 
combustion area and, consequently, altering the compression ratio. This 
movement of the cylinders' body is achieved by means of double-acting hydraulic 
rams and using oil, pressurized by the existing engine oil pump or by a separate, 
individual pump. In another case, the movement of the cylinders body can be 
30 performed by electric motors worm drives, applying any conventional method. In 
any of the aforementioned cases, the cylinder head must always be, absolutely 
parallel and aligned with the crankshaft base. This can be achieved by means of 
guides, incorporated either on the cylinders' body (1), or alternatively, on the 
crankshaft base (29). These guides should slide in guide channels, present on the 
35 appropriate component. The selection of the vertical movement range and, as a 
consequence, of the compression ratio for any displacement is implemented by a 
computer and using engine sensors, installed on the crankshaft, on the 
accelerator, on the vehicle body for detecting the slope of the road surface, and 
anywhere else required. 
40 The displacement and the optimal compression ratio at any engine speed 

are selected electronically, via sensors, according to the vehicle's motion 
requirements and the driver's - operator's requirements. 

The possibility of the selecting the position of the cylinders' body in relation 
to the crankshaft base enables the engine to develop the ideal compression ratio 
45 for any displacement and any fuel. 

The feed of this engine must necessarily be performed through direct 
injection and must always take place after the end of the displacement variation. 
The best combustion chamber is selected for this engine. 
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In another variant this engine can incorporate a supercharger, whose 
charge I ^ac^Sngio the fuel being used and the motion cond.t.ons of the 
vehicle. 
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CLAIMS 

1) Variable displacement and variable compression ratio internal 
combustion engine, powered by alternative fuel, which is characterized by the fact 

5 that it features- a separate cylinders' body (1 ) that can move vertically in relation to 
the separate crankshaft base (29), one valve (4) per cylinder which is used for 
both the induction and the exhaust, a cam (5) the action of which on the common 
induction-exhaust valve (4) covers the induction and the exhaustion strokes, two 
secondary auxiliary valves (7,8) per cylinder which assist the main valve during the 

10 induction and exhaust strokes and which are installed in the induction and exhaust 
pipe respectively, one displacement variation valve per cylinder installed on the 
cylinder head which operates on variable timing. 

2) Variable displacement and variable compression ratio internal 
15 combustion engine, powered by alternative fuel, according to claim 1 which is 

characterized by the fact that the common induction-exhaust valve (4) is replaced 
by more than one valves, used both for the induction and exhaust strokes. 

3) Variable displacement and variable compression ratio internal 
20 combustion engine, powered by alternative fuel, according to either of claims 1 

and 2, which is characterized by the fact that the secondary auxiliary valves 
(19,20) have their heads invented in relation to conventional valves used so far. 

4) Variable displacement and variable compression ratio internal 
25 combustion engine, powered by alternative fuel, according to either of claims 1 

and 2 which is characterized by the fact that the secondary auxiliary valves are 
rotary* (25), i.e. the valves are tubes which feature the same number of openings 
as the number of the engine cylinders and are characterized by sufficient sealing 
and variable timing. 

30 

5) variable displacement and variable compression ratio internal 
combustion engine, powered by alternative fuel, according to any one of claims 1 
to 4 which is characterized by the fact that the displacement variation valve is a 
solenoid timed and controlled by computer, measuring the angle and the speed of 

35 the crankshaft via sensors. 

6) Variable displacement and variable compression ratio internal 
combustion engine, powered by alternative fuel, according to any one of claims 1 
to 4 which is characterized by the fact that the displacement variation valve is 

40 installed in a port (26) that is located at a specified height on the side of the 
cylinder. 

7) Variable displacement and variable compression ratio internal 
combustion engine, powered by alternative fuel, according to claim 6 which is 

45 characterized by the fact that the displacement variation valve is rotary (25), with 
sufficient sealing and variable timing. 

8) Variable displacement and variable compression ratio internal 
combustion engine, powered by alternative fuel, according to claim 6 which is 

50 characterized by the fact that the displacement variation valve is a solenoid (27), 
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controlled and timed by a computer, measuring the ang.e and the speed of the 
crankshaft via sensors. 

9} Variable displacement and variable compression ratio internal 

vSn fs aiWeved by suitable timing of the commbn induction-exhaust valve (4) 
10 and with either of the secondary auxiliary valves. 
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